Stretching polysaccharides on live cells using single molecule force spectroscopy.
The knowledge of molecular mechanisms underlying the adhesive and mechanical properties of cell surface-associated molecules is a key to understanding their functions. In this context, single-molecule force spectroscopy (SMFS) has recently offered new opportunities for probing the adhesion and mechanics of polysaccharides and proteins on live cells. Here we present a protocol that we have used to analyze polysaccharide chains of different nature on the bacterium Lactobacillus rhamnosus GG. We describe procedures (i) for functionalizing atomic force microscopy (AFM) tips with Pseudomonas aeruginosa-I or concanavalin A lectins, (ii) for stretching specific polysaccharide molecules on live bacteria using SMFS with lectin tips and (iii) for mapping the localization, adhesion and extension of individual polysaccharide chains. We also discuss data treatment, emphasizing how to gain insight into the elasticity of the stretched macromolecules using the extended freely jointed chain model. Even though the presented protocol is for L. rhamnosus, it can be easily modified for other cell types. For users having expertise in the field, the entire protocol can be completed in about 5 d.